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Previous studies have implicated multiple signaling mole-
cules, including bone morphogenic proteins (BMP) and
fibroblast growth factors (FGF), in early lens development.
However, regulation of these morphogen is still largely
unknown. As essential components of major signaling path-
ways, heparan sulfate is known to participate in both
morphogen transport and morphogen–receptor interaction. In
this study, we demonstrate that inactivation of the heparan
sulfate biosynthetic gene Ndst1 results in early lens invagina-
tion defects, leading to severe lens hypoplasia or anophthalmia.
Although Pax6 and Six3 are not affected, AP2aa, Pitx3, Prox1
and aaA crystallin expressions are disrupted in the mutant lens.
We show that the Ndst1 mutants are not defective in BMP or
Wnt signaling. Instead, these embryos exhibit reduced sulfation
level of heparan sulfate, and diminished binding to FGF ligand
or FGF/FGF receptor complex. Consistent with disruption of
FGF signaling, expressions of phospho-ERK and ERM
expression are also downregulated in Ndst1 mutant lens. Taken
together, these results establish the important role of Ndst1
function in FGF signaling during lens development.
doi:10.1016/j.ydbio.2006.04.379
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Hox genes play important roles in regulating embryonic
patterning and organogenesis. Hoxa1, one of the earliest and
most anteriorly expressed Hox genes, is crucial for proper
development of the brainstem, inner ear, cranial ganglia and
cardiovascular system. To determine the contribution of Hoxa1-
lineage to each of these structures, we performed genetic lineage
analysis using the Cre/lox system. An IRES-Cre cassette was
targeted to the 3V untranslated region of Hoxa1, allowing Cre
expression in the Hoxa1 domain while preserving endogenous
gene function. Our results demonstrate that Hoxa1 expressing
cells give rise to rhombomere 4-derived neural crest cells, which
populate the second branchial arch and contribute to the VII/
VIIIth ganglion complex. Hoxa1-lineage was also found in the
otic epithelium and the heart. Additionally, we show that Hoxa1-
lineage is present in the third rhombomere and does not exhibit a
sharp anterior border at the rhombomere 3/4 boundary.
doi:10.1016/j.ydbio.2006.04.380
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Rbm19 is a multiple RNA recognition motif (RRM)-contain-
ing protein that was identified in a forward genetic screen for
digestive organ mutants in zebrafish (Development 130: 3917),
and independently isolated in a molecular screen for novel RRM
proteins. It is required for pre-rRNA processing, but its exact
biochemical function is unknown. To elucidate the role of
Rbm19 in mammalian development, we generated Rbm19-
mutantmice from a gene-trap insertion ES cell line. The insertion
causes a truncation of the protein, deleting only the C-terminal
(but most conserved RRM-containing domain). Embryos ho-
mozygous for the Rbm19mutation arrest in their development at
the morula stage. Electron microscopy revealed that E3.5 mutant
blastomeres contain multiple electron dense spheres located in
the periphery of the nucleus, in contrast to differentiated nucleoli
seen in the heterzygote and wild-type embryos. Immunostaining
for the nucleolar markers B23 and fibrillarin show altered
expression patterns in the mutant. These results indicate that
Rbm19 is a critical factor for early mouse development, and we
attribute the early development arrest to failed nucleologenesis.
Taken together with similar phenotypes in fibrillarin and
pescadillo (PES-1) mouse mutants, these data reinforce the
critical role of nucleologenesis in early mouse development.
doi:10.1016/j.ydbio.2006.04.381
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Zic family members are transcription factors with multiple
roles in early neural development. Zic genes are highly
conserved, particularly in their zinc finger domains and in the
regions immediately surrounding the zinc fingers. The chick
genome suggests that zic4 and zic1 are adjacent and transcribed
in opposite directions, as in mouse. zic2 and zic3 are on separate
chromosomes, and there is no zic5 gene. We have generated in
situ probes that are specific for the zic1 and zic2 genes in chick.
While there is considerable overlap in the expression patterns of
these two genes, there are also distinct differences. zic2 is
strongly expressed in the entire dorsal neural tube, including the
brain, trunk, and the neural folds that have not yet completely
closed. zic1 expression is strong in the dorsal brain but veryweak
in the dorsal neural tube of the trunk. Thus, zic2 may be the
principal zic gene expressed in the trunk dorsal neural tube.
During somite development, zic1 expression in the dorsomedial
somites begins at SS VIII–XI, while zic2 begins at SS VII–VIII.
Both zic1 and zic2 are expressed strongly in the dorsomedial
parts of more mature somites, particularly in the posterior
portions. While zic1 is not expressed in the limb buds, zic2 is
strongly expressed in nascent limb buds and continues to be
expressed in the tips of the limb buds as their development
progresses. We are currently analyzing the somite expression of
zic1 and zic2 inmore detail for any differences in their expression
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patterns. Further, we hope that our attempts to produce specific
probes for zic3 and zic4 will be successful in the near future.
doi:10.1016/j.ydbio.2006.04.382
353
The role of Giant in anterior patterning in Drosophila
melanogaster
Gozde Yucel, Stephen J. Small
New York Univ., NY, USA
TheDrosophila body plan is established through a cascade of
gene interactions that originates in the oocyte and subdivides the
embryo into increasingly refined domains. The bicoid (bcd) gene
is at the top of this cascade. Bcd protein is expressed in an
anterior gradient and turns on several target genes at specific
positions along the anterior posterior axis. Embryos from
homozygous bcd mothers lack all anterior structures, including
cephalic, thoracic, and the anterior-most abdominal segments. In
the cephalic region, several Bcd target genes are known, but how
they function to pattern the head segments is still unclear. Here,
we focus on the target gene, giant (gt), which is expressed in a
dynamic pattern in anterior regions. Mutations in gt cause defects
in the labial segment (the most posterior cephalic segment), and
in the labral segment (the most anterior cephalic segment,
adjacent to the unsegmented anterior tip). We have used genetics
and misexpression experiments to probe Gt’s functions in this
region. We find that Gt patterns the labial segment by repressing
transcription of the gap gene Kruppel, consistent with previous
results. Gt also patterns the labral segment by antagonizing the
terminal patterning system, possibly by repressing expression of
huckebein. We propose that these two repression activities set
positional boundaries in the embryo for the formation of the head
segments. We are currently studying three other direct Bcd target
genes, orthodenticle, empty spiracles, and buttonhead, which
are also expressed in unique patterns in the anterior part of the
early embryo. These experiments will help clarify the genetic
code that patterns the head.
doi:10.1016/j.ydbio.2006.04.383
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bicoid (bcd) is a major patterning gene during early
Drosophila development; it encodes a transcriptional activator
that forms a morphogenetic gradient along the anterior–
posterior (AP) axis of the embryo. The threshold model of
Bcd function proposes that the enhancers of Bcd target genes
contain binding sites that make them differentially sensitive to
Bcd concentration, and that sensitivity controls where they are
expressed along the embryo length. We have examined 21 Bcd-
dependent regulatory elements and find very little correlation
between Bcd-binding strength and position of expression. Most
of these elements contain inputs from other transcriptional
regulators such as Hunchback and Kruppel, which argues
against the strict interpretation of the threshold model. In order
to further test this model, we are genetically manipulating the
Bcd gradient to produce embryos with three different uniform
levels of this protein. Preliminary in situ hybridization results
show that specific Bcd target genes are either uniformly on or
completely off in embryos with different levels of Bcd. These
experiments will allow us to assess the necessary activation and
repressors inputs required for different target gene expression at
each level of Bcd concentration, giving new insights into both
the threshold and combinatorial models for patterning the
anterior posterior axis of the embryo.
doi:10.1016/j.ydbio.2006.04.384
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The early patterning of the anterior–posterior (AP) axis of the
Drosophila embryo requires the function of a series of
segmentation genes, mostly transcription factors. The Drosoph-
ila gap protein Hunchback (Hb) has long been proposed to
function in a concentration dependent manner to pattern the
expression patterns of its target segmentation genes. According
to this model, individual target genes are differentially posi-
tioned along the AP axis based on their sensitivities to the
activation/repression by Hb. At the same time, intensive
interactions exist in the network of segmentation genes. In order
to further understand the relationship between the patterning role
of Hb and the interactions among the gap genes, we use genetic
and targeted misexpression experiments along with computa-
tional analysis of seven known Hb-dependent regulatory
elements. Our results classify Hb targets into two specific
groups. One group shows differential sensitivity as a major
factor in their precise positions. The other group does not. This
second group is positioned by combinatorial interactions
between Hb and other segmentation proteins.
doi:10.1016/j.ydbio.2006.04.385
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In C. elegans, sperm entry into the oocyte triggers the
completion of meiosis and the establishment of the anterior–
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